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A new species of tree frog
(Anura, Hylidae, Litoria)
from the mountains of Irian Jaya, Indonesia
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A new species of hylid frog is described from lower montane rainforest
(1070 m elevation) in the headwaters of the Wapoga River, Irian Jaya. The
new species shows affinities to some members of the Litoria nigropunctate

pecies-group but can be distinguished from all ibed species in that
group by a combination of dark b ion on the hidden surfaces of
the thighs, groin and axilla, and dorsal colouration which consists (in life) of
small yellow spots on a uniform green background. The advertisement call
is a short, distinctly pulsed note lasting about 0.2 second, with a dominant
frequency of about 2.5 kHz.

INTRODUCTION

The Australopapuan hylid frog genus Litora reaches its greatest diversity mn Australia
and mamland New Guinea (FrosT, 1985) Although the genus 1s relatively well documented
n Austraha (BARKLR et al, 1995), the New Gumea fauna remains poorly known This 1s
particularly true for the Indonesian province of Irian Jaya where fauna surveys have lagged
behind those in neighbouring Papua New Gumea (ALLISON & Dwixahrest. 1997)

Ten small green Liserra species have been reported from the mountans of New Guinca
Minzis (1993) included s of these (Lunrta chloronora. L wris, L havina, L lewcona. L
mucra and L oflaure) mthe Litoria migropunc tata speaes-group, which was defined (1o part)
by TyLir & Davirs (1978) as “smalf to medium species with short, /3-webbed fingers and
almost fully webbed toes. Predomumanily green in life and may be marked with gold and
black 7 JOHNSTON & RICIARDS (1994) 5 juently red, L lewcona and suggested thatnt
may be related to torrent-dwelling frogs of the L hechs species-group of Tyi1r & Davirs
(1978} They described an addiional member of the L. nigrapuc rata group, Litoria maph
thise, from the foothills of the Star Mountains.

1. Current address. Vericbrate Department. South Australisn Museum. North Terrace, Adelude.S.A 5000 Austraha
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Litorta contrastens 15 a montane rep of the pred lowland Litoria
bicolor species-group, and two other small green Litoria, L. bulmeri and L longicrus, are
torrent-dwelling frogs that live along steep mountain streams (S J. Richards, personal
observations). TYLER & Davies (1978) placed L. bulmieri 1n a monotypic species group and,
based solely on morphological characters, erroneously ncluded L. longicrusin the L. bicolor
species group. Two of these species have been reported from Irian Jaya Litorw irts 1
widespread along the central mountainous spine of New Guinea, reaching its western hmit in
the Star Mountains in Irian Jaya (TYLER. 1968). Litorta chloronota s endemic to Inan Jaya,
being known only from the Arfak Mountains on the Vogelkop Peninsula (TYLER, 1968;
Menzies, 1993)

During a biedwersity survey 1 the mountainous headwaters region of the Wapoga
Ruver. Irian Jaya (MACK & ALONSO, 2000), we collected exght specimens of an undescribed,
small green treefrog showing some affinities with the Liroria nigropunciata species-group
(TYLER & Davizs, 1978). Here we describe the new species and provide information on 1ts
advertisement call and natural history.

MATERIAL AND METHODS

Specimens are deposited 1 the Museum Zoologie Bogoriense (MZB), Indonesia,
and the South Australian Museum (SAMA), Austiaha  Additional specimens examned
for comparisons (see list i app. 1) are m the Bntish Museum (BM) and the Natural
Sciences collection of the Unwversity of Papua New Guinea (UP) Measurements (to the
nearest 0.1 mm) were taken with dial callipers and a stercomicroscope fitted with an ocular
micrometer, and follow Menzies (1993). They are SVL (snout-vent length). TL (tibia length),
HW thead width at tympanum), HL (head leagth from up of snout to posterior edge of
tympanum), EYE (horizontal eye diameter), TYM thorizontal tympanum diameter), IN
(inter-nanal distance), EN (distance between anterior edge of eye and posterior edge of
narts), 3F D (horizontal diameter of 3™ finger disc) and 3FP (narrowest horizontal width of
3% finger penultimate phalanx), 4TD and 4TP (4™ toe dise and penultimate phalans, as for 3¢
finger) For measurements and proportions, the mean {1} 1s given below followed by the
stantdard deviation (s) and the range.

Calls were recorded with a Sony Professional Walkman tape recorder and SMZ-200
mucrophone. and were analysed with the sound analysis program Avisoft SAS-Lab Pro

ResuLTs

Litoria wapogaensis sp. nov
(fig. 1-6)

Holonpe  MZB Amp 3873, adult male. collected al Wapoga Alpha exploration camp

(136'34.423°E. 3°08 687'S, 1070 m clevation) i the headwaters of the Wapoga Ruver. Jrian
Jaya Provinee, Indonesia, on 12 April 1998. by S, Richards & D. [skandar
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Paratypes. - MZB Amp.3874-3875, SAMA R54595-54598, adult males collected at the same
[ocality as the holotype on 9 Aprii 1998; MZB Amp.3876, adult male collected at the same
locahity as the holotype on 15 April 1998

Diagnosis. - A small Lizoria (males 30 5-32 9 mm SVL) charactetised by' (1) snout broadly
rounded in dorsal view and bluntly rounded 1n Jateral view, (2) canthus rostralis poorly
defined, gently rounded and straight or shghtly curved: {3} vomerine tecth present; (4) fingers
one half webbed; (5} dorsum (in life) green with small yellow spots; (6) axilla. groin and
hidden surfaces of thighs deep purphsh brown; and {7) adverusement call a single, distinctly
pulsed note,

Description of holotype - Head moderately slender (HW/SVL 0 35). head about as wide as
long (HL/HW 1 02}, shghtly more than one-third body length (HL/SVL 0 35). Snout broadly
rounded m dorsal view, bluatly rounded m lateral view (fig 1, 3} Dorsal one-fifth of
tympanum obscured by gently curving supratympanuc fold that extends from posterior edge
of eye half-way to point of arm msertion. Eye relatively large, promument (EYE/SV 0 123}
Canthus rostrahs poorly defined, genily rounded, slightly curved, loreal region stightly
concave Vomerme teeth in two raised patches between choanae, vocal shits present. Tongue
broadly cordiform.

Limbs slender Fingers short, outer fingers one-half webbed: relative lengths of fingers
I > IV > II > I, terminal discs large, prominent (3FP/3FD 0 64) Subarticular tubercles
distnctly bi-lobed Brown nuptiad pad on each thumb. Legs moderately long (TL/SVL 0 59)
Toes nearly fully webbed. web reachmg base of disc except on 4™ toe where webbing reaches

| tubercle and conti as fringe along toe to base of disc Toe dises large.
prominent (4FP/4FD 0.69). Relative lengths of toes IV > 111 = V > 11 > |. Subarticular
tubercles on toes 3-5 bi-lobed

Dorsum very fincly striated (nearly smooth), without tubercles on head or body, Ventral
surface finely granular on throat, coarsely granular on belly Large white tubercles on ventral
surface of thighs.

Colour i life - Dorsally umform green with scatiered. small yellow spots. narrow, pale
yellow stripe around upper jaw. Ventral surfaces white Axilla, grom and posterior of thigh
deep purphsh brown.

Colour in presenvative - Dorsally pale blue with small white spots, a faint white stripe
around upper jaw Pigmentation i axilla, groin and posterior of thigh dark brown Brown
pigment on legs sharply delineated from blue dorsal colouration of limbs by two narrow strips
of black and brown pigmentation Blue pigmentation on arms terminating abruptly in clearly
demarcated lne at wrist. Pigmient on hands restricted to fine brown suppling on dorsal
surfaces of 3 and 4" fingers, extrenely sparse on 2 finger Plantar surfaces with scatiered
brown pigmentation.

Measurements (mm) of holotype. — SVL 30.7: TL 18.2; HW 10.6. EYE 38: EN 30,
IN38: TYM | 6:3FD 1.7: 3FP 1.1:4FD 1 6: 4FP L1
Varwarion: There are seven paratypes. all adult males (SVL 30 5-32.9 mm) Dorsal coloura-
ton of all spectmens 1 pale to dark blue (green n Lie) with scattered small white (yellow
life} spots. In some spectmens a few spots are very pale blue (pale. yellowssh greenin ife)
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Fig 1. Lateral view of the head of Litoria wapogaenss, paratype (SAMA R54595) Scale bar 2 mm

and several specimens have very small, miensely dark blue (dark green in hife} spots concen-
trated laterally The dark brown colouration of the concealed surfaces of the thighs and axilla
1s a conspicuous frature of all specimens and is retamed m preservative. All paratypes have a
promincnt short, raised white ridge below the vent, a feature that 1s poorly developed i the
holotype In two of the paratypes (SAMA R54596 and 54598), the vomerine 1ceth are poorly
developed.

Measurements £ mm  and proportions of the six paratypes o\ + 5 ranges,. SVL318S =
0.91,305-32.9: TL 18 | + ©.51,17.4-190: HW 1097 + 025, 105-11.L1LEYE 381 = 02(,
354 EN295+£0.17,27-32.IN38t = 0.16,3.6-4.0, TYM 1.53 + 005, 1 5-1 6: 3FP 1 05
+ 012,09 133FD 171 = 0.21.14-2.0:4TP 1.0 + 0 15.08-1 2,4TD | 52 + 0 18, 1.3-1.7.
TL/SVL 056 + (102,053 059, EYE/SVL 012 £ 0.008, 01-013, EN/IN 077 £ 005,
071-0 88, 3FPRFD 062 + 0 06,0550 71, 4L P14FD 0 65 = 006.0 58-0 75

Achertisement calls We recorded 28 calls from three specimens. Two different calls were
produced The most freqaently produced call (78 6 v of total), und the one that we presume
to be the advertisement all, was a single distinetly pulsed note emitted at uregular intervals
{fig 5:1ab 1) The mean length of 22 calls was 0 205 0 03, range ¢ 16-0 30) Mean pulse rate
was 41 39/ (407, 34 0-47.8) and the mean domiant frequency was 2357 He (2177, 1733-
26359). The sccond call type was enitted infrequently, and was possibly produced during
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Fig 2 Plmar and plantar views of the hand and foot of Zitoria wapagaensis, paratype (SAMA
R54595) Scale bar: 2 mm

Source . MNHN, Paris
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Fig. 3. - Litoria wapogaensrs male i calling position, Wapoga, Irian Jaya

nter-male mteractions, although further observations are required to confirm this. These calis
were shorter {mean length 0.15 s), and had a much higher pulse rate {mean 235.97/s, fig. 5).
Detailed analyses are presented in tab. 1.

Natural hustory. The collection locality is i closed-canopy lower-montane ranforest. One
specimen was collected at mght from a Pundanus leaf at a hesght of about 1.0 m n a small
Pundanus swamp. The remaiming specimens were calling at mght from fern fronds and other
low vegetation along a slow-flowing, shallow and swampy stream (fig, 4). These were the only
lentic waterbodies 1n the area. Despite the abundance of swiftly flowing streams in the regton,
this species was never collected or observed in lotic habitats.

Comparrson wih other spectes  Ints general size, dorsal colouration and extent of finger
webbing, Litor i wapogaensts shows some affinities with £ w1 and uts allies (as defined by
Menzis, 1993) within the L mgropunc tate species-group. A comparison of morphologieal
characters among montane green Luore 15 presented in tab. 2 Most species can be readily
distingwished 1n life on the basis of thigh colouration. The concealed surfaces of the thighs are
brightly coloured {purple, orange, red or bluehn Litoria chioronota, L s, L maph thise and
L ollaro (versus dark brown m L napogaensis) The latter three species also ditfer n
possessing a vioket patch m the gromn and axilla (versus dark brown) Luorsa hen e has brighy
red thighs, and males are further disinguished from L wapogaensts by the presence of a
rostral spihe (absentin L supogaensis) Litora wapogaenss can also be disunguished from all
of these spectes by its advertisement call, which 1s a single distmetly pulsed note. Minzis
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Table 1. - A call of Litoria 5p. DOV, are
given as mean (standard deviation) range See text for description of call types.

Specimen SAMA R54595 SAMA R54596 MZB Amp 3876
Call Type slow fast slow fast slow Fast
A.rtemperature (°C) 226 226 204
a 5 1 s 1 12 4
0182(0.019) 0224(0047) 0214(0027)  0.115(0.071),
Length (s} 0359 0095
0.16-620 0176:0301 0160252 007622
Pulses 810 50 812 32 712 2136
4171 (189) 3559(09) 4367(30) 2382658 56)
Pulse rate (puiscs/s) 136.5 3263
384643 06 3409-36 54 3754782 15762857
2400 (141 83) 2354 (35 68) 2341(285) 21023 (445)
Dominant frequency (Hz) 2834 2326
2204-2573 2315-2404 1733-2659  1707-2708

(1993) and JOUNSTON & RICHARDS (1994) provided detailed descriptions of the calls of L s
and other members of this group.

Litoria contrastens {male SVL 25-30 mm) is smaller than L wapogaensis (male SVL
30.5-33 mm), with an 1mmaculate dorsum (versus yellow-spotted), relatively shorter legs, a
relatively longer snout, and without vomerine teeth {tab. 2). The shape of the snout (distinetly
projecting in profile) 1s also quite different from L. wapogacnsis (bluntly rounded 1n profile).
Lutorta bulmeri 15 a torrent-dwelling species (S 1. Richards, unpublished) that 15 readily
distinguished from L. wapogaensis by having fingers free of webbing and a broad black lateral
band, and 1s not considered further here Litoria fongierus 1s a small species (SVL < 30 mmy)
with a broad white bar beneath the eye and has much longer legs than L. wupogaensis
(TL/SVL 0 62-0 63 versus 0 53-0.59)

Four lowland species that are partly or entrely green 1n hfe are compared with L
wapogaensis Litoria ey siax 1s a smad species (29 5 mm SVL) known only from the holoty pe
It can be di hed from L vy by 1ts p and strongly curved canthus
rostralis {versus poorly defined, shghtly curved or straight), a broad white bar beneath the eye
(absent 10 L 1 apoguensis) and yellowssh brown (versus white) venter (TYLER, 1968). Lioru
gracilenta was described from northeastern Austraha and the status of New Guinea popula-
tions 15 unclear (GUNTHIR & R1CHARDS. 2000). New Guinea specimens currently referred to
L gacdentu, and the recently described Litoria efheae, are small green frogs (male SVL
approximately 30 mm) 1 which the dorsum 1s frequently spotted with white, and there 1s a
pale cuntho rostral stripe The concealed surfaces of the thighs are cream or pale yellow n L.
clhede (versus dark brown in L wapogacisis) (GUNTHIR & RICHARDS, 2000)

Lutoria migropunctata 1~ a small lowland frog that 1s predominantly brown or green-
brown in fife, and frequently exh.bits small black spots on the dorsum. It further differs from

Source . MNHIN, Paris



Table 2. - Compansons among Litoria wapogaensis sp. nov

and small green Litoria occurnng in the mountains of New Guinea (excluding L. bulmen: sce

text)
- Rosial spike | Ve
Species SVLOm) | gncatour [V EOM iy 1 ENIN | Adverusemenscal | RO P | Vomenne Reference
(males ony) and il (maicsong) | tesb
Ltoria wapogaenns sp. vov. 30533 | Dukbrown - 053.059 | 071-088 | Sungle pulsed noie . . This sy
Seriesof short
Lutona chloronota Bou.enger, 1911) 73 Orange - 052058 | 063071 ‘:’ o Menzis, 1993
and long noes
ks folowd Ty, 1965,
Lirora contrastens (Tyes 1968) 2530 Orangered 045054 | 0g17 | i . .
wopartbuzz Meaies, 197
Ihtoria huving Menzes, 1993 015 | Chemyred - 05406, | 06307 | Sencs of whstes + - Mexzzs, 1993
Senes of cheks
Lutorta tris (Tyler, 1962) 2436 | Puple,redorbac|  + 046063 [o7n097 [ S - - Mexzis, 1993
and buzacs
; Shortsné long ol
Luton teucova (Tyler, 1965) 305354 | Tensbseentpek . 053055 [ 07006 | SOnCImESlE - |somsrona kicnaros, 1954
wilh yeliow spots n Jong senes
Lutona congicrus (Boulenes, 1911 24 | Unpmenes - [oenoss] assoa » . Toiee, 1968
) Shon chrp
Lutona magiihse lobaston & Richards, 1954 | 305354 | Comson + 053060 | 072103 v |sonsrons Ricsaros, 1994
or harsh “raagh”
Litorsa mcro Menzis, 1993 <t | GoMeryclow - 051056 | 0811 ? + - Menzres, 1993
peppered black
Litorta alfauro Menzics, 1993 <34mm Blue + 054059 | 075055 | Quatcresangrose [ - + Menaies, 1993

gl

(+-€) 81 SALATY
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Fig 4 Fubitat of Loaria wapogaensis 1o lower montane ramforest Wapoga River headwaters, iian
Jaya.
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By 5 Ve form (top) and aud.ospectrogram and frequency spectrum (bottom) of two types of
vocahsations of Litoria wapoguensis. Left, slow call; right, fast call. Ta = 22.6°C.
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Fig. 6 Type(and only known) locality of Litorra wapogaensts, Inan Jaya, Indonesia

L. wapoguensis n having yellow (erroneously reported as black by JoHNSTON & RICHARDS,
1994) 1n the concealed parts of the thighs, m having a truncate (versus rounded) snout, and in
its different advertisement call, which 1s an “irregular succession of chcks and buzzes™
(MEenzis, 1972). Through the courtesy of Mr. David Price, we have examined several
specimens and advertisement calls of Litoria mgropunctara from the vicmity of the type
locahty (Yapen Istand, Inan Jaya) Meorphologically and acoustically these animals agree
closely with populations from mailand New Guinea (Minzirs, 1972, S J Richards, unpu-
bhished) and differ consistently from L. wapogaensis in the characters described above.

Etymology - Named for the headwaters of the Wapoga River. the major dranage system for
the fad where the new species was collected

APPENDIX 1
ADDITIONAL SPECIMENS EXAMINED

Litoria cfkeae Gunther & Richards. 2000 INDONESIA Iran Jaya Province, Siewa paratypes MZB
Amp.3866-9

Litorta havina Menzies, 193 PAPUA NEW GUINEA Western Province, Ok Ma paratypes UP
8406-7.
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Litora inis (Tyler, 1962)  PAPUA NEW GUINEA Southern Highlands Province, Tar, UP3115-35,
Eastern Highiands Province, Ubaigubi UP8289-90; Fnga Provincs, Porgera UP7148-67. Sandaun
Province, Telefornin: SAMA R5423, 5874

Litoria leucova (Tyler, 1968)  PAPUA NEW GUINEA Sandaun Province, Mount Stolle: SAMA
RA44091-44092, UP 8604-6.

Litoria longicrus (Boulenger, 1911) —~ INDONESIA Iran Jaya Province, Wendessi syntype BM
194722261

Lutoria mapkihise Johnston & Richards, 1994 PAPUA NEW GUINEA Western Province, all
general vieimty of Tabubil holotype SAMA R44093, paratypes UP 6734, UP 7305-9, UP 8501-8,
UP 8602-3, SAMA R44094-44101,

Litoria mucro Menzies, 1993 PAPUA NEW GUINEA East Sepik Province, near Rawt Village
paratypes UP 27412743, UP 2745-2756.

Lutaria mgropunciata (Meyer, 1875)  PAPUA NEW GUINEA Morobe Province, Lac SAMA R09296,
Madang Province, Binek near Madang SAMA R11794,
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